U.S. Patent Apr. 27, 1999 sheet 1 of 24 5,898,394 



o 



O 
O 





O*co CO* co 



g 

o CJ^ 
O w 



U.S. Patent Apr. 27, 1999 



Sheet 2 of 24 



5,898,394 



O 







CD 




o_>-t— ' 
















Ij 1 


























OUJ 




me 








p 











Reading one sector 
of mam data 
completed 

Sector Start 
^signal asserted 





O 

CD 



o 



a? ~o 
Son 



Q c a> 
cx»c 
to 





0 






0 


0 








a> 




1 -0 




CO 


to 


1 9> 


"0 






' O O > 




I nex 


-2 } 


or St 
1 neq 








Sect 

ulUI IVJ 






0 



o 



-S2 



U.S. Patent 



Apr. 27, 1999 



Sheet 3 of 24 



5,898,394 



CNI 



c 

O 



o 



^ 5 c 
E E-2 

<L> cr-*-' 

>< O <L> 
U U CO 



CNI < 



o> 

o 
o 



L_ O r~ CD 



ro 
or 



ro 



CD 

So 

c: o 
k_ o a> cu 

LU Q-D CO 



-2 £ 

o <^ 
S co 



est 



CNI 

ro 



o 

o.o 

Q co 



CP 

° 

o o 



00 



ifi 

1- O Q> 
Q O CO 



cn 
c 

r3 

£.2 

a> co 
ct: co 



ro 



CO 




r 7 



lO 
CN 



OO 
CNJ 




_0 



Csl 



U.S. Patent 



Apr. 27, 1999 Sheet 4 of 24 



5,898,394 



O 




U.S. Patent 



Apr. 27, 1999 Sheet 5 of 24 



5,898,394 




^ "o 
o o £ 

~0 

O CO 



cn 
o 

o 



a 

-4— ' 



o o 



U.S. Patent Apr. 27, 1999 Sheet 6 of 24 5,898,394 




U.S. Patent 



Apr. 27, 1999 Sheet 7 of 24 



5,898,394 



Cn 



8.S 



oo 





cz 




o 








o 




<D 


O o 


CO 



^ 



O 



oo 



o 



o 
o 

u 

o 

Q. 

E 
o 
o 



E 

E 
o 

CO 



O 

CD 

CD 
CO 

CD 

CO co 



^1 



CD 
CD 
CO 



CO 




2 

c 
o 
o 



CO 



o 
E 

CD 



O 

o 



o> to 

CO 
CD 

"O 

o 



o 

CD 



CO 
CO 
CD 

"a 
o 

CD 



cn 
"co 

_CD 
O 

cz 

CD 
' 

O. 

O 



<D 



O 

-o 

=3 



-£ o 5 
c to o 
^ u ~ 

o.S CD ^ P° 
Q to co co 05-5 

o ^ 
o"to 



U.S. Patent Apr. 27, 1999 Sheet 8 of 24 5,898,. 




U.S. Patent 



Apr. 27, 1999 



Sheet 9 of 24 



5,898,394 



Crl c 

LU O 

Li_ O 

ZD <U 



— > <u 



CO 
CO 

m 



GO 



:<.2 

<£ O 
Q O 
CO 



QQ 
00 

CNl 



O 
<D 
CO 

CD 

s 

o 
o 

LU 

on 



Q_ O 
<L> 
CO 



I I -4— ' 

CO 



g.i 

— J o> 



CO 




QQ 
CM 



CXI c 
o ~ 

=t= co 



CD 

oo 



U.S. Patent Apr. 27, 1999 sheet 10 of 24 5,898,394 



E 
o 



CO 



o 

CO 



iT> 

>- 

CO 



CO 



CO 



CO 



CO 



co 



CO 



CO 



5= 

00 



CO 



CD 
CM 



<D 

E 
o 



CD 



o 
>> 

CO 



o 
>- 

CO 



CM 

>- 

CO 



CO 



CO 



2 

CO 



to 



x4- 



CO 



CM 
>- 

CO 



to 



>- 

CO 



CD 
CM 



oo 



U.S. Patent Apr. 27, 1999 sheet 11 of 24 5,898,394 



FIG. 1 1 
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